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种类与数量的影响以及改性活性炭在 140 ℃下对烟气中 Hg0和 Hg2+的吸附作用
机理。本文主要实验与结果如下： 
(1)、研究了惰性氛围下高温加热过程对活性炭表面物理、化学性质的影响。


























(3)、在 140 ℃，纯 N2氛围下考察改性活性炭对 Hg
0及 Hg2+吸附性能的影响。
结果表明：BPL-1000 对汞的吸附效果较差，其中对 Hg0饱和吸附量为 0 μg/g。
苯甲酸负载后 BPL-CX 对汞的吸附效果有很大提高，但二者促进效果不同。在
Hg
0的吸附过程中最佳的负载浓度时 0.344 mmol/g，此时 BPL-CX2 的饱和吸附
容量为 46 μg/g，是 BPL 的 4.6 倍；在 Hg2+的吸附过程中，吸附量随着负载浓度
的升高而增大。吸附 1 h 后，BPL、BPL-1000 和 BPL-CX4 对 HgCl2的吸附容量
分别为 250.1 μg/g、107.7 μg/g 和 484.7 μg/g，BPL-CX4 的吸附量分别是 BPL 的
1.9 倍、BPL-1000 的 4.5 倍。 




过线性拟合发现，羰基对于 Hg0 吸附的促进作用最强，而羧基对于 Hg2+吸附的
促进作用最强。同时，通过 XPS Hg 4f 分析发现改性活性炭 BPL-CX 对不同价态
汞的吸附作用机理是不同的：在 HgCl2的吸附过程中，羧基和碳骨架都参与了化
学反应，吸附饱和后 BPL-CX4 表面检测到 HgO 及 Hg-C 的存在。在 Hg0的吸附
过程，Hg0 在 BPL-CX2 表面发生了氧化还原反应，其可能被碳表面的羧基或羰
基氧化，以 HgO 的形式存在。同时，无论是 Hg0还是 HgCl2，BPL 吸附后其表




























Mercury is the only metal which is liquid at room temperature and atmospheric 
pressure, mercury and its derivatives organic mercury are highly toxic on the human 
body and biological. Anthropogenic emissions is the main source of global mercury 
pollution, the element mercury and oxidized mercury from fossil fuels and waste 
incineration can seriously pollute soil and water resources with the long-distance 
dispersal of atmosphere, also endanger human health through the food chain. The dust 
control unit, desulfurizer and denitrification unit is efficiency for mercury control, but 
a large number of mercury will be diffused to the air. Activated carbon injection 
technology is the most widely used method to capture mercury, the adsorption 
properties could be strongly affected by physical and chemical properties of activated 
carbon. Many study focus on the modification of activated carbon to make a low cost 
and highly efficient adsorbent. 
This study made a new type of activated carbon with high adsorption effiency 
through heating treatment under 1000 ℃ in inert atmosphere and benzoic acid 
chemical dipping. Analysis the change of physical and chemical properties on surface 
of modified activated carbon through physical structure and pore analysis, scaning 
electron microscope, Boehm titration, fourier transform infrared spectroscopy, 
temperature program desorption and X-ray photoelectron spectroscopy. This study 
also discussed the changes of kinds and content of oxygen-function groups on the 





in flue gas through fixed-bed adsorption system. 
The main contents and results are as follows: 
(1) Impact of heating treatment under 1000 ℃ in inert atmosphere on the 
physical and chemical properties of activated carbon. Results showed that BPL had 
great specific surface area and micropore volume, there was no significant change of 
physical properties by heating. Oxygen-containing functional groups decomposed by 
heating, the total content reduced, carboxyl content reduced to 0 mmol/g and carbonyl 















atmosphere is an effective way to remove oxygen-containing functional groups. 
(2) Impact of benzoic acid chemical dipping on the physical and chemical 
properties of activated carbon. Results showed that the specific area of BPL-CX4 
reduced with the increase of the loading concentration. Area reduced by 38.2%, 
micropore specific area reduced by 52.1% compared with BPL-1000. The benzoic 
acid loaded into the internal surface of micropore. Concent of carboxyl and carbonyl 
increased with the increase of the loading concentration. During impregnation, some 
benzoic acid loaded into activated carbon by physical adsorption, other loaded by 
chemical adsorption which produce carboxyl and carbonyl. 
(3) Impact of modification on the adsorption capacity of BPL-CX under N2 
atmosphere at 140 ℃. Results showed that the adsorption capacity of BPL-1000 is 0 
μg/g, adsorption capacity increased by benzoic acid impregnation. The best loading 
concentration for Hg
0
 adsorption is 0.344 mmol/g, the capacity of BPL-CX2 was 
enhanced to 4.6 times, increased to 46 μg/g. The capacity of BPL-CX4 was enhanced 
to 4.5 times, increased to 484.7 μg/g. 




 by Boehm titration, XPS 
and FTIR. Results showed that main mechanism for adsorption was chemical 
adsorption at 140 ℃. Carbonyl and carboxyl would promote mercury adsorption, 
lactone and phenol would inhibite mercury adsorption. The linear fitting results 
showed that carbonyl had the strongest promote for Hg
2+
 adsorption , while carboxyl 
had the strongest promote for Hg
0
. The mechanisms for different types of mercury are 
different: For Hg
2+
 adsorption, carboxyl and carbon skeleton joined the reaction, HgO 




 appeared on BPL which 




 could be oxidezed by 
carboxyl or carbonyl and HgO appeared on BPL-CX2 adsorbed. 
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